Hills of South Dakota were noted by caretakers to be ill. Clinical signs were vague, but 1 bear died after a brief illness and was necropsied by a local veterinarian. A second bear was treated with tetracycline, ivermectin, and dexamethasone and recovered. The third bear was lost for follow-up. There were 400 bears in the park, and they were grouped by approximate age. The sick bears were all from a group of approximately 80 2-year-old bears in an approximately 140,000-m 2 lot (35 acres) of natural stone and pine-covered terrain. The bears were fed a variable diet composed largely of discarded produce from local grocery stores and livestock carcasses from local farms and ranches. The carcasses were mainly those of cattle, sheep, and horses but also occasionally dogs, cats, swine, or poultry. In addition to carcasses from farms and ranches, the wild-animal park would feed any dead captive animals from the park to the bears, including moose, elk, deer, coyotes, wolves, bobcats, mountain lions, grizzly bears, bighorn sheep, ducks, and geese.
Fresh and formalin-fixed tissues from the necropsied bear were submitted to the South Dakota Animal Disease Research and Diagnostic Laboratory in Brookings. Fresh tissues were cultured for bacteria on blood, brilliant green, and XLT Earliest schizont with a prominent nucleus (arrowheads) and a nucleolus (arrow). B. Schizont on the left has a trilobed nucleus (arrowheads) still with remnants of nucleolus. The schizont on the right has several lobes and the nucleolus is not visible. C. Schizonts with multiple nuclear lobes (arrowheads). D. Schizonts with budding merozoites. The cytoplasm of merozoites is protruding (arrowheads) from the main parasite mass. The host cell nucleus is on the right. E. Schizont with peripherally arranged merozoites (arrowheads) and a central residual body (arrow). The host cell nucleus is on the extreme left. F. Schizonts with at least 19 merozoites (arrowhead) ready to separate from the main parasite mass. The residual body is dispersed (arrow). G. Numerous free merozoites (arrowheads) and longitudinally cut merozoite (arrow). Compare size of these merozoites to that of merozoites in E and F.
agars. There were no significant isolates from the lung, lymph node, liver, heart, spleen, kidney, or intestine.
Tissues for histopathology were processed routinely for paraffin sectioning and stained with hematoxylin and eosin (HE). Microscopic examination revealed acute, moderate to severe, multifocal, random hepatic necrosis ( Fig. 1) . Inflammatory cell infiltration was mononuclear, mild, and mainly within portal zones. Inflammation of some portal veins was noted, with associated hemorrhage in the portal zones. Congestion and hemorrhage was also present in the parenchyma, associated with some foci of necrosis.
Different developmental stages of a protozoan parasite were noted in the cytoplasm of several hepatocytes (Figs. 1, 2) . The parasites were present both near and within foci of necrosis. Many infected hepatocytes appeared relatively normal except for a distended cytoplasm, and there was no inflammation associated with these parasitized hepatocytes. Inflammation and necrosis appeared to be associated with maturation and rupture of the mature schizont. There were no significant lesions or parasites in the kidney, heart, lymph node, lung, stomach, or pancreas.
Developing schizonts were large basophilic bodies within the hepatocyte cytoplasm and their morphology varied with the stage of development (Fig. 2) . Mature schizonts occupied approximately 50-80% of the hepatocyte cytoplasm and dis-placed the hepatocyte nucleus peripherally. Schizonts divided by endopolygeny-a process in which the parasite nucleus becomes multilobed before formation of numerous merozoites. Wherever the intact host cell could be identified, the parasites were in the cytoplasm of hepatocytes. The earliest schizont (6 x 4 µm) contained a nucleus with a prominent nucleolus ( Fig. 2A) . In later stages, the nucleus was enlarged, the nucleolus was prominent, and clefts were seen in the cytoplasm. Merozoites budded often peripherally, leaving a residual body ( Fig. 2E, 2F ). The residual body was up to 15 µm in diameter and was often not condensed. In budding merozoites, the cytoplasm appeared to be protruding from the main parasite (Fig. 2D) . Mature schizonts were up to 30 x 20 µm and contained up to 36 merozoites. The merozoites in schizonts were more slender than the intracellular or extracellular -merozoites (Fig. 2F, 2G) . Numerous merozoites were seen in foci of necrosis, and many merozoites were degenerating along with host cells (Fig. 2G) .
Formalin-fixed liver was routinely processed further for transmission electron microscopy. Ultrastructurally, schizonts were present free within the hepatocyte cytoplasm and were not contained by a host parasitophorousvacuole (Fig.  3) . Merozoites contained a nucleus, micronemes, and a conoid but no rhoptries (Fig. 4) .
Paraffin-embedded sections of liver were deparaffinized and reacted with antisera to Toxoplasma gondii, Neospora caninum, and Sarcocystis cruzi. 5 The parasite reacted with S. cruzi (Fig. 5) but not with T. gondii and N. caninum antisera.
Death of this bear was attributed to protozoan-induced hepatic necrosis. The morphology of the protozoan is compatible with Sarcocystis sp. 4 The protozoan appears to divide by endopolygeny, which is characteristic of Sarcocystis sp. 4 This case of fatal hepatic sarcocystosis in a black bear is very similar to recently reported cases of hepatic sarcocystosis in a sea lion 6 and a chinchilla. 7 In both the sea lion and the chinchilla, the protozoan-associated fatal lesions were present only in the liver, as was the case in the bear.
The hepatic lesions and protozoa found in the bear are also identical to that recently described in a 2-day-old dog with congenital sarcocystosis. 2 The canine parasite was morphologically and antigenically identical to a recently named protozoan, Sarcocystis canis. 3 However, unlike in the bear, S. canis-associated lesions have been found in many tissues of dogs, including skin, brain, liver, and 1ungs. 3, 4 A 2-host life cycle is described for known Sarcocystis species. 4 Asexual reproduction occurs in the intermediate hosts (herbivores), and sexual reproduction occurs in the definitive hosts (carnivores). Intermediate hosts are infected by ingesting carnivore feces containing sporocysts or oocysts. Sporozoites excyst from sporocysts within the herbivore intestine and form 1 or more generations of schizonts, usually in blood vessels. Merozoites released from these schizonts travel via the vasculature to favored tissues (especially muscle and brain) and form quiescent sarcocysts. If tissues containing sarcocysts are consumed by the definitive carnivore, bradyzoites are transformed into gamonts and oocysts to complete the cycle.
The same wild-animal park that owned these bears had experienced an epizootic of adenovirus (CAV-1) hepatitis in 1983. 1 However, there were no intranuclear inclusion bodies present in the liver of the bear of this report, and fluorescent antibody testing of liver for adenovirus was negative.
Fatal hepatic sarcocystosis in a bear has not been previously reported. The life cycles of unknown or unstudied Sarcocystis species may vary somewhat from that of studied species. The source of infection in this bear is unknown, and speculation is difficult considering the large variety of carrion that was fed to the bear.
